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FOREWORD 


THE  UNITED  STATES  AIR  FORCE  HAS  COMMITTED  ITSELF  TO  "STANDARDIZATION." 
THE  THEME  OF  THIS  YEAR'S  CONFERENCE  IS  "RATIONAL  STANDARDIZATION,"  AND  WE 
HAVE  EXPANDED  THE  SCOPE  TO  INCLUDE  US  ARMY,  US  NAVY  AND  NATO  PERSPECTIVES 
ON  ONGOING  DOD  INITIATIVES  IN  THIS  IMPORTANT  AREA. 


WHY  DOES  THE  AIR  FORCE  SYSTEMS  COMMAND  SPONSOR  THESE  CONFERENCES? 
BECAUSE  WE  BELIEVE  THAT  THE  COMMUNICATIONS  GENERATED  BY  THESE  GET-TOGETHERS 
IMPROVE  THE  ACCEPTANCE  OF  OUR  NEW  STANDARDS  AND  FOSTERS  EARLIER,  SUCCESSFUL 
IMPLEMENTATION  IN  NUMEROUS  APPLICATIONS.  WE  WANT  ALL  PARTIES  AFFECTED  BY 
THESE  STANDARDS  TO  KNOW  JUST  WHAT  IS  AVAILABLE  TO  SUPPORT  THEM;  THE 
HARDWARE;  THE  COMPLIANCE  TESTING;  THE  TOOLS  NECESSARY  TO  FACILITATE  DESIGN, 
ETC.  WE  ALSO  BELIEVE  THAT  FEEDBACK  FROM  PEOPLE  WHO  HAVE  USED  THEM  IS 
ESSENTIAL  TO  OUR  CONTINUED  EFFORTS  TO  IMPROVE  OUR  STANDARDIZATION  PROCESS. 
WE  HOPE  TO  LEARN  FROM  OUR  SUCCESSES  AND  OUR  FAILURES;  BUT  FIRST,  WE  MUST 
KNOW  WHAT  THESE  ARE  AND  WE  COUNT  ON  YOU  TO  TELL  US. 


AS  WE  DID  IN  1980,  WE  ARE  FOCUSING  OUR  PRESENTATIONS  ON  GOVERNMENT 
AND  INDUSTRY  EXECUTIVES,  MANAGERS,  AND  ENGINEERS  AND  OUR  GOAL  IS  TO 
EDUCATE  RATHER  THAN  PRESENT  DETAILED  TECHNICAL  MATERIAL.  WE  ARE  STRIVING 
TO  PRESENT,  IN  A  SINGLE  FORUM,  THE  TOTAL  AFSC  STANDARDIZATION  PICTURE  FROM 
POLICY  TO  IMPLEMENTATION.  WE  HOPE  THIS  INSIGHT  WILL  ENj^LE  ALL  OF  YOU  TO 
BETTER  UNDERSTAND  THE  "WHY'S  AND  WHEREFORE'S"  OF  OUR  CURRENT  EMPHASIS  ON 
THIS  SUBJECT. 


MANY  THANKS  TO  A  DEDICATED  TEAM  FROM  THE  DIRECTORATE  OF  AVIONICS 
ENGINEERING  FOR  ORGANIZING  THIS  CONFERENCE;  FROM  THE  OUTSTANDING  TECHNICAL 
PROGRAM  TO  THE  UNGLAMOROUS  DETAILS  NEEDED  TO  MAKE  YOUR  VISIT  TO  DAYTON,  OHIO 
A  PLEASANT  ONE.  THANKS  ALSO  TO  ALL  THE  MODERATORS,  SPEAKERS  AND  EXHIBITORS 
WHO  RESPONDED  IN  SUCH  A  TIMELY  MANNER  TO  ALL  OF  OUR  PLEAS  FOR  ASSISTANCE. 


ROBERT  P.  LAVOIE,  COL,  USAF 
DIRECTOR  OF  AVIONICS  ENGINEERING 
DEPUTY  FOR  ENGINEERING 
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Second  ^FSC  Standardization  Conference 


ASD/CC 

1.  Since  the  highly  successful  standardization  ccxiference  hosted  by  ASD  in 
1980,  significant  technological  advancements  have  occurred.  Integration  of 
the  standards  into  weapon  systems  has  become  a  reality.  As  a  result,  we  have 
many  "lessons  learned"  and  cost/benefit  analyses  that  should  be  shared  within 
the  tri-service  community.  Also,  this  would  be  a  good  opportunity  to  update 
current  and  potential  "users."  Iherefore,  I  endorse  the  organization  of  the 
Second  ^PSC  Standcirdization  Conference. 

2.  This  conference  should  cover  the  current  accepted  standards,  results  of 
recent  congressional  actions,  and  standaurds  planned  for  the  future.  We  should 
provide  the  latest  information  on  policy,  system  applications,  and  lessons 
learned.  Ihe  agenda  should  acocranodate  both  government  and  industry  inputs 
that  criticize  cis  well  as  support  our  efforts.  Experts  from  the  tri-service 
arena  should  be  invited  to  present  papers  on  the  various  topics.  Our  M*9C 
project  officer,  Maj  David  Hammond,  BQ  APSC/ALR,  ADIWON  858-5731,  is  prepared 
to  assist. 


ROBERT  M.  BOND,  Lt  Gen.  USA£ 

Vicj  Cimrnander 
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MIL-STD-1750 

16  BIT  INSTRUCTION  SET  ARCHITECTURE 


Instructor:  Jim  A.  James 

Control  Data  Corporation 


ABSTRACT 

The  MIL-STD-1750  tutorial  is  intended  to  aid  those  newcomers  to 
the  1750  arena  including  users  and  implenenters.  A  brief  intro¬ 
duction  to  the  Standard  is  presented  followed  by  an  overview  of  the 
instruction  set  architecture  (ISA)  and  concluded  with  several 
selected  topic  discussions.  The  introduction  includes  a  brief 
historical  background  of  the  Standard,  its  scope,  its  flexibilities, 
its  control  procedures,  and  basic  definitions  used  within  it.  The 
ISA  overview  provides  comments  and  notes  on  the  register  structures, 
data  and  instruction  forir,ats,  addressing  modes,  interrupt  priori¬ 
ties,  and  processor  initialization.  Selected  topics  from  the 
Standard  are  elaborated  upon  including:  expanded  meinory  addressing, 

1/0  operations,  interrupt  sequencing,  and  faults  or  exception  hand¬ 
ling.  Time  is  allocated  during  the  tutorial  presentation  for 
questions  and  answers  with  the  depth  of  these  discussions  dependent 
on  JntcrC'St  and  time  constraints. 


BIOGRAPHY 


Mr.  James  is  presently  Manager  of  Advanced  Technology  at  the  Govern¬ 
ment  Systems  Aerospace  organization  of  Control  Data  Corporation. 

Mr.  James  received  his  USEE  from  the  University  of  Wisconsin  in 
1963  and  has  been  with  Control  Data  in  their  military  computer 
architecture  activities  since  that  time.  Ke  has  been  the  principle 
architect  on  a  history  of  various  computer  developments,  the  latest 
including  the  Navy  AN/AYK-14  Standard  Airborne  Computer.  He  is 
also  presently  chairman  of  the  MIL-STD-1750  User's  Group  Architecture 
Committee. 
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HIL-STD-1750A  APPLICATION  TAILORING  OPTIONS/FLEXIEILITY  AREAS 
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•losTED  BY  Industry  Organizations 
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MIL~STD-1750A  DATA  FORflATS 


;td-i75oa  short  instruction  formats 


MIL-STD-1750A  LONG  INSTRUCTION  FORMATS 


^  \ 


ADDRESSING  MODES 


SI  ATE  DEE] NIT  IONS 


Vi 

4^ 

«/> 

O 

- 

c 

O 

o 

u 

u 

u 

u 

o 

as 

0) 

3 

IS 

N 

f** 

fs. 

»-» 

< 

< 

< 

< 

< 

■c 

c  c 

tc  o 


<C  *3 

o  c 

to  — 


o  fl;  t-  r 
^  o  <c  o 


O  O  -3 

>-  •—  q;  ^ 

c  ^  ^  r—  o  <— 

N  ^  £ 

O  O  u  ^  (O 

^  U  <C  iO  fC 

^  ®  ffi  K  •—  C  •  — 


•<— 

a> 

a> 

w 

a: 

•— 

••“ 

•*“ 

OJ 

u. 

< 

T 

o 

O 

Q. 

< 

a.  a: 

(. 

<. 

3 

CL 

01 

3 

0) 

lA 

C- 

*■» 

W 

4/) 

</> 

</) 

iA 

«-> 

C 

0) 

t- 

y! 

V> 

L. 

(_ 

C. 

(. 

o 

w 

<i> 

tO 

-— 

cc 

O 

0^ 

0? 

C) 

O' 

:£ 

C 

■c 

w 

z 

«-» 

w 

«-> 

w 

o 

u 

•— 

C 

C’ 

(A 

0& 

tr 

</> 

iA 

tD 

vD 

o 

cr 

Q 

o 

o 

cri 

M 

a: 

-«— 

•r- 

••— 

L 

tD 

3 

V 

Q.  < 

w> 

O) 

CD 

O  CL 

3. 

•  — 

Cl 

zn 

3 

D 

OJ 

i; 

Zi 

O 

3 

n: 

c 

k/) 

C. 

<o 

w 

oq 

q: 

Cl 

o; 

2C 

>> 

c 

t-l 

-— 

(_ 

u 

1_ 

»-> 

— 

Q> 

w 

O 

q.' 

o 

C.' 

a- 

O 

o 

t- 

3 

fq 

□ 

c 

w 

c 

w 

C; 

cr> 

Cf> 

CD 

CD 

CD 

c 

«C 

< 

3. 

w 

fC 

a> 

C 

c 

(0 

<C 

3 

c 

u. 

a. 

•-^ 

o 

— 

— 

3. 

CL 

CL 

a. 

3. 

£ 

4/) 

3 

>— « 

PAGE  MAPPING  CONCEPT 


LOGICAL  ADDRESS  TO  PHYSICAL  ADDRESS  PAGING  TRANSLATION  PROCESS 


1750A  EXPANDED  ADDRESSING  FEATURES  REVIEW 
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KEY  SCHEME 
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DIRECT  PHYSICAL  I/O  ADDRESSING 
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INTERRUPT  ACTIVITY  FLOW  DIAGRAM 
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